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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method of 
improving reliability in ejection of ink by an ink jet print 
head device having an ink ejection section operable by 
an electric pulse. 

SOLUTION: This method of controlling the ink jet print 
head device 300 comprises a step for providing the print 
head device 300 having the ink ejection section 416 
capable of being operated by an electric pulse having a 
first predetermined energy, a step for determining an 
elapsed time period from ejection of each ink ejection 
section 416 on the print head device 300 by monitoring 
each print head device 300, a step for comparing the 
elapsed time period of each ink ejection section 416 on 
the print head device 300 with a predetermined 
maximum time amount with respect to the print head 
device 300 and a step that when the elapsed time period / 
of at least one of the ink ejection sections 416 exceeds « 
the predetermined maximum time amount the ejection m 
with high energy in second predetermined energy is 
started in the print head device 300. 
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(57) [Sfi] 

^ ^ KgS 3 0 0 ±0>*fr?tl<D>( IsO iStliS 4 1 6 * 
> h^-V KS13 0 0±<B**l-e*UZ>-<>^l»tijSM 1 

o^zot^T(Dmsoa*^ , Jfi^:^l±s•^■^x^^^ 
<t. KSM3oojia)>r>^iaa3Sp4 i 6 

S§3 oo*Slflt5^$Sttti»o 




(2) 



4#H 200 1-322 27 9 



;ux (c o r -< > * mm sp * *r-r £ zf u > h 

n\xo>m&&mmMt. m&zfj^h^y p&mtz-o 

WIS ^'J>h^7 KgB-t<&lirlB<f >^ *tbS<B ? *><D 
;u^-lzrKx^;u^-<7)»ttii £Bfl«rT * zft £ 
[f**3S2] |JIBm2 03fS<Z)x^;u4 r -tt. itrtBm 

zft. 

x^^^-(Detdl*«Tr -SXf ^/ £Mfc^A/-c?l* 

* Kgs^c-^t^TS2 0>msa>x^;^^— izrsx^;u 



1 <D3r£fl)x^;i/^f — <D 1 . 3fg^t>2. Ofga^HT? 
[St*^8] IM5Bx*/L,*-(7)y:iiite. -O^olS 
[»#«9] 1fiteZf*J> h*^v KSS«3j:^etaj|Hia 

zft. 
t. 

m&mm<r>mmzr*j> kssss a 

[000 1] 
[0 OO 2] 

[«*<&&«] y^^-r y*x<r>zfny$ % 

ZPTtis**). te£V&^&%f<Dm4 ^0 V>x 

/\-Katf-81lt W.J. Lloydfc<fct/H.T. Taubf^cfc 
oT. Output Hardcopy Devices (Ed. R. C. Durbeck a 
nd S. Sherr, San Diego : Academic Press. 1 988) CO ^ 1 
3# Tink Jet DevicesJ l::fcl*Tift91£jh,Tl*£o * 

SP^ft^tCOir-^^Hewl ett-Packard Journa 1 0) 
< *2 fr0)f&lzt$ If [Vol. 36. No.5 (May 

1985), Vol. 39. No. 4 (August 1988) .Vol. 39, No.5 
(October 1988) P Vol. 43. No. 4 (August1992) . Vol. 
43, No. 6 (December 1992) ^ £>£{/Vol. 45, No. 1 (Fe 
bruary 1994)] lCfcl>TMf^§8^ ^ *LTl^ 0 

x-y K^e-gsi*. iSiaaa)^u > h^fTiv 

tz&OVZf*) > hiWo»^T^5o 

[0003] >f^i?z^h?'J^lt ^<D^'J>h 
«*|COL\TSSLfcTU-roSSa)^aiz-(i^(7> 

tt. 1 O0)lISTU-f W(7)/h*?5: K** hi: Ltfi»1b* 
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[0004] -f>*s?x* h/\-K=i tr-gsii. nut 
rz/jx * # 4 > * a * ? -j > h «(*±(z pr m r a c t iz 

[ooos] WM^>^vi7 ha>:/'J> h"^y K 
tSo :/y>h^<y KSttli. 

4xTl*5fctf>* -OO&T + ^'tts X)i,tO)t®\ztztb 

[0006] *r>^s;x? h(D^u> h^-y KKfci* 

-<>^tt. :7y >h^-y K«t-{*(D-<>*S**:(* 
^7«7^vX (off-axis) J fcttlS* 

Ki::ttis-r£ 0 fir, &«<z>jg**i:u&dt 

ter feed) J % r«#|g(edge feed) J £B¥,$: o 

[0007] Y^qBttiSP^fr* >$;fc-hy yi> 

it. ^a>±iz^ij>h*fr5«(*cDiB*«^oT. «y 

ILK. Z0Sb2&m&&tzlt<< >5 *) 

fr4^<7£m&LU^fr(»£%P>fr\Zl£& 0 
BS^Lt^O 1 EftCD?*) > h(i (swath) S^U > 



Itft^fiUcflHiU hy -y vA<*(Dl 0y>O> 

[0 O O 8] Hf^ v # i 7 hOv*U > Kit -f 

;uxamtt («. s«. em*) fccfctf^uv h's-y k<z> 

[0009] g»>r>^vx^ h<D^'j>h^*> Ktt. m 

— (*^ffl#rcfct>n*. - x*;u^— tu? 

^) *<&s-efc4 0 ■ x^;u^r— (i. :7y> 

egrated driver type) <DZf l ) > h^v KfCfcl,\T\ ^r{* 

a^. *-**i-riFmmzi£& 0 ttor. c<d^»6$ 
-x^;u^-j t^s:) SiXtti-rsct^s-efe^o 

^(DteS. »«< >^ 7 h ? 'J >^ ^«M&t5-SO 
>f>^*»x^;u^-tt % itt§Rlffi?5j:^y > h^-y KCD 
h U -y ^(^ot^TCD^SSfi^-^^ • x^;u^ 
-J:y tyt#< JSSJ:5(r«t«*^Tlx^o -£0)-<> 

ott. t#£0)7 a J >h^*y KG)*— h'J ^yi><D5H6a)^ 
. x^^-j: y *«»x*;u^F— < L 

[ooioj Mt*tt*cffttr*x*;i>*-tt. tt 

»u#^fiij:y t±-er*. &m**jis*-o>m*.t&iz 

KHcfcy t±fztt. ^S*x^/u^-Atjg^ L -c tjga>ft 



tf-o^toasfcxasai^y. 

[0011] ^^^tta>^»«tft«^tcli-t*t^4xcDai 

K (smart drive printheads) fCo3l*TI4. tfetf) 

hn=*x<tsayttLWte*:7y > hy ^ 

\t. &<<D*tzit+*T<D&tfr&tmft\Zln&Zti& 

T*<y. i o^fcli»ffl<DSfiiSa)^An»*^^«^ 

[0 0 12] ^^vi«>h^'J>hiJ-h'J -yiXi. 

v-to-r^ro/ X;u*/Bo£:fc>it-ef4>S:i\, z<d&? 

(&«j£(formulation)<t. /X;H3«fcU:Mf V>/n*(D 
[0 0 13] 

[f^A<S£feLcl:5<h-rsgjB] Sot, /X;uA<f£Ift 

l # i \zl 1 1 z & o r £ c & &u ^ -v > / < ^ <o a & <0 J&jS 

14. «UIB<^ft^«K^:S4tT^«. 
[0 O 1 4] 

fig^-o^iatbs^^-r^-o^ vx~/ ha>^y > 
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S> Jl0> tt-etlO) -f > * ifitti £ tit t> a>«a 

B*lffl<t ^StS^&X-r-y:?*. ^»J>h*-h'j7^± 

> ha- k y vv\z-z>i\xo)m&o>a.*&m&t jt 
Rt^xf 7^t, h'j^v±a>>r>^« 

X^yU^-Rttid (spitt ing) $ Bfl«rr &X^r 
[OO 1 5] »a3&SIJfe^f§*|Ji^'r ^KIT^K^^J: 

[O 0 1 6] 

mmmmnoj&m x&m<D&LTo>&m\zt$iyT. is 
*fTo t t £ i*t i*? z. t tfmm $*l*p 

[OO 1 7] Hi I*. *§tm£&fr&A,t£zf*J > h->X 
X hvXfAl 0 6 1*. ^«J> Kf-^^^t|,u> 

u>hi/xfAi ooii. ^>>>ttj&sai i 2t. m 

351 1 4i % > h^^ KSSl 1 6(c^Lfcft0ffli 
SI1 1 Oi:S^t; e >T>^tt^©1 1 214. <<>t 
ttlSIEfilSSi 1 8£^*k ^U>K^7KgSl 1 6 
<t«ILT, ^'J>h^'vKSSl 1 6 (Cjg^Mlz-< > 
Z>o ^'J>h^^/KSSl 1 6 14. «1IK7 
>T/<^*v Ki 20i:?'J>h^7 KIHIISSl 2 2 <t ^ 
^t,% «IIK7Y/\^7K1 2 0lt »S^n-b^-9-n 
CO^^^P-b^-^l 2 4it. -O^i/x-; h-T>^I@ 
d3SBA?>iS^S4 1 6(0TL/Y^(D K^-f/^^-y Ki 2 

[0 0 1 8] ^'J >FvXtA1 OOCDifif^^fZ. 
1 1 414. MWLtznKZ. ftmmWil 1 OitfflSK^ 
-f'^vKi 2 0^(CttlS^*o ffcWSil 1 o 

14. hvx^A^^^y > hr-^^sit^y. ^» 
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[0019] -oswaeiBts&ai i si*, -ovnm 

>f v^eUS^r-*!*. -O^MSH i 20)fiJg^fc 
J:t/?»J>hi/XfAlOO(Dlft*[;, -f>^«telB 

^ K<7>SB«gai 2 21*. ^'J > h^v KBMUf 1 — * 

ftBE^-S^b. Kltfifc-Sit^-*^. 
^'J> h^^ Kttffl^-$^£^fc«*fc?y>h^ 

? KgBl 1 6<Z>Sjg&fc«fctf:/U> hvXfAl o o 

a>»f^*f^. ^u>h^* KoiBisgai 2 2ctta 

[0 0 2 0] *-Ju*iy*\ 2 4 1*. IBttSai 1 

i^i2 4it *?£l<i*. 5K*rsjo>^-eiiz$iifflisa 

1 1 0£a<rT«. C<&2K*|rJS<IKJ:o-C. 

(formulate). »3S K^'f/*'^ Kl 2 OttS&fccfctf 
■■K7*f/^K1 2 0fz&ai2;h.£x*;i,^-£iS 
S"C#&<, C<D£3lcs£tf>£;K*:*SI*. *f£L<l*. 

T. HK9-f/<^v Kl 2 o <0»f£jb<«*&<H::>S: y . 

SFrlga>/<^— >*ff2/*L. Lfc (enhanced) ^'J> h 

[002 1] 0 21*. *«H(DSH^«fcKtt£fB*& 
A/f£^U>Ki/XfAl 0O^{*0)^P^^ia-CfcSo 
*^n-fe*1M 2 4 1*. ftHMflSH 3 
o£. x^iu^— anpttB i 3 2£. fi?>;HSM 
134^ MfSgiiae^^Il^t;, F9<r/t<x 
v Kl 2 61*. AD^SH 3 8*3.fclM»>-*M 4 O^S 

ic^t?. M$ni£3i 3o<t. i*^-a»8n 

3 2£. f9>;HM«13 4^ »«ieigai3 6 

ib. JP^Sai 3 St. -b>-9-i 4 oti*. ^jwsai 

1 Olf<Dffi5<D««S*CDai6«fi»*-efcortJ:^ 

a*. »aftsejs^isiw33i>Tf*. ■ 2 id**-* a ic* * 

*^n-fe?1M 2 4££tf K?<r/<A>? Kl 

2 6 0tttt*J«SHlST?fc£. 

[0 0 2 2] «l»^ffllSai 3 0lt Sflffllgai 1 Ofc 

*tf K9-f/<^? Kl 2 6 iW8$^y £ y Lt (te<D 

s«»»:6^tit *y > k^v^ Kanaensa i 

2 2ttM«), yX;HWti440MtS/X 



n>i 4 2<o-o^«aia4 1 6(D*^Kff*ias*r*o 

*#S!18PgBl 3 01*. M/<;^©v-^>xss« 
IK7^fM^ Kl 2 0fcjfci*£««T;$£««-r 436 

wasffls&sqsisai 5 2ct. K7^/^-,ki 260) 

TtStt* ftttlSg £ffi «"T 477^y3til (f ract i ona 

[0 0 2 3] l^^-a»Stl 3 2 I*. 
1 Ofecfctf K9-f/<^V Kl 2 6<D-fe>1M 4 O £1**8 
S^ytyit, K9-f/<^v Kl 2 6K2!fcti£*t&x 
^^-*SBSt5o MHMtKi 3 61*. $9 

1 0j3«fctf K9-f'<A>? Kl 2 6(D-b>^-1 4 
OSJ:tflaimi 3 8iflHI**>yfcy L. K9-f/< 

2 6 0>M*tttns-r«. ntnittai 3 6 

I*. K^-f/<<N* Kl 2 6*L*OiMJ:y tTVSb 
££-fe>-*1 4 O^LTl^a^lzjllPSSai 3 8* 

1>T. x*/u*-fciffi}gB i 3 2 <t ^S0®Sa 1 3 6 it 
1 2 40)^»UvX^l&f^fccktXfil31^X^SSS-r 

[0024] 031*. 

^y>^2 0 0l*. Hi 0>ZTt) > h->X^Al 0 0 
> h««Ml»t« h U^f 2 2 2 tl 

1=4*9*. ^y>n»ft*w»-r*i:. #£L<I*. 

->-K^-<-^2 26*ffllxr. «*a>7>J>htt(t 
J&«. hU^2 2 2A*£:?y>*2 0 0rt^<!:2lt>*L* o 

*hu*2 2 8i::ifli*-3T»<. me»eK^a>tecott 
fflutt<fcu. n±^y >h*/->2 

3 0"Cf?itL. 1 &L±0)Zf*J > h^? KSEB2 3 6 (0 
**'J ^v2 3 4A<y-h$««ot^SLr, -tOJt 

ici ia3^<D>r>^*^'j> k-t^o tit, i sua-tai 

SLfeflL WiLHL Xf7/^-*feJ:tfS«P»7t 
flH^T. i/- h $ ^ «J > h % /- > 2 3 0 ^©^(DM^ 
»^IZ*>^h-r*o *«V'J7i?2 3 4A<It;->-KS« 

— h±(**^y > h-rs*-ccco^a-irxA<jgyis$ 

U-f 2 2 8^|C»ai$*i4o 

[0 0 2 5] 03ICI*. -r>^7 0(S2 5 0 t^-To 

?u>h*-hU7v2 3 6it *^y> 
hfflo>-r >^^*ca>-r>^of^2 5 ortizigaj-rs. 

■Tftte* r«:tti(spit)j "T-So 03«c^-rj:9fc. > 
^Of^2 5 0l*. ^'J>^2OO^i0)^'J>hy- 

xo-rcni^sa^nrt^o ^y>h»#*. etaiA< 
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£«xT:?y>h;&-HJ^2 3 6£ttj&>LT. 

> h*— h'J ^2 3 6j&W>^Off 2 5 OOilCRttB 

&ff?Ztt)<V$&±0\zr& 0 0 3f::fcl*T(*-f 

ffl!fZ*-KU^i;2 3 6$lfi^LT. ^'J>h*-h'J 

h*— h'J 3 e\Z**yZ?2 5 4T?fi#J(0*-\";/ 

tf > <ft<fft^it Z>*r\V e>yx^f— > (capp i ngst 
at ion) 2 5 2 t ^"$"« 

[0 0 2 6] *&Wlt* V*) v h/W— 7U(grit whee 

h«tt£^y >h"s* K«fi2 3 6(Z|gLT3fcl#LK^ 

*L<Mffir#^o y«Jry h*-f-;K&KH-ci±. *y 
-ptSftSo K^A^'J >*<7>&i1"CI*. J£t*l*1* 

^y>h^ Kga*«}#-*-£*-vy ^<d«iic 

2(*il«. H3(c^-rvX^Aa)«^<7><fe5^ft«f h 

[0027] ^U>hSS2 36f*. 3Mt*t l J7i?2 
3 41:, JbVnL*imizmWiZ*iZ*>0>-Zi!>r>Tt,. * 

^•>KSl2 3 6lt rtaS-O^i^tlturt,,*: 
I* (0!lx.l*. -<>*«l*B4<&:/y > h"^;/ K*(*3 0 

«J>h*-h'J^v236lt ^«ttStt^f»2 4 

§«2 4 2(D5*>a>i oiz?aaLrt^rtiJ:tv 

tei::<hy*#£t<D<hLT. <>^M8S1 i 21*. 3f 

y, 4rvu^v2 3 4icisiynLpr^icjs»7?^^i ja 

[0 0 2 8] 04f*. S£W0)@M(Dfca6fC(D^*^^* 

ia^A/f£0ii^a«i*^g>h^^ KSS3 oo (Hia> 

^J>h^HH 1 6<B-0!I) (DafiHSSt. a 
3(D^J>$200?, &^Wfc:?y >£<tftK/iH^ 



fc<fci/H3^ig4 < t^iz#figLr. ^y>h^^KS« 

3 0 0lt »-f^vi7h^^KSl3 0 2i, ^y 
>h^-v K**3 0 4t, ^y > h^s-y K(DS51BSS3 
06t$tA/t?ft5o ^y>h^^ KC0ffifflS«3O6 
I*. iSffigSl 2 2(D-«tffty, &TKH6lCfclxT 

p®fca^-r^o »^^KSS302f*. x-^ 

(Tape Automated Bonding : TAB) 88 <t 

K3 i 0 (Hi <Bffl31K^-f Kl 2 0O 
-«) fc«fctfffi5&ttffitt/<'y K3 1 2m5S 0 « 
S}Sttfttt/<!y K3 1 2 1*. 0**1*. o 

-c. ^y>h*-hy vV3ooizmvHzm&ztixi* 

5o «*/<^ K3 1 21*. H3(D^YU *>i^2 3 4_t<D 

[O O 2 9] *&3I K^*f K3 1 01*. »*L< 
I*. /X;i/»tt3 1 6 (ai(DK7^/^7 Kl 2 6 0> 
-«) <ttt-&**i/=. ^i^Pt7f314 (HlO>x 
-^^p-b^-y-i 2 4CD-W) ^X;bStt3i 

6 1*. #*l<i*. aao)*'j7^*fcttyx^3i 

8£^fr e zoaft<D^-y 37 -f Xatfcf*y X;U3 1 8 
I*. U— if • 7^L/ — £/ 3 XCcfc oT. ^y> 

h«H*±a>-< >?mo±f&£ fro & o \z& y mr z t & 

[0 0 3 0] 5>E3fP-tr^-y-3 1 41*. »£L< 1*7^ 
*/HslIS*d*. «^<l^fCj:oT. fMSpgBl 1 0 
<t. yX;ug»*t3 i 6£. -/X^S5*T3 i 6JiiriBS-t? 

E^n^-^3 1 4f*. ^fRlx-^^-Olc^fco 

r. xx^iPio^fcfcy^iffligatiifgr^o «ywsa 

I*. ^gB3fP-tr^-9-3 1 4lw^*»y. ^E^n-tr-/ 
-y-3 i 4^t,<D<i^*Srt«»orfiis-r^o 

[OO 3 1 ] ^E^P-b^/^3 1 4f*. f(DA*@t^ 
KSS3 0 0<7)^lt»ft<D$!Iffll^. ^-<S>^. 
X;uS?*f3i 6 0)^-r 5></a>a£l*. ^E^P-b^-9- 

36<fT5ctM-e#^o c5t^o/casi*. ^y> 

-fey-9-3 1 4l±^fc. K^-f/<^»y K3 1 0±izmW2 
titziz>V-l 4 0^t>. -b>-9-^*SIt«l^o 

i4oi*^fc. EffiSafc<tor*fci*^y >^0)i5ti 

[00 3 2] 05I*. ^y>h/s-> Kgl0^E^n-b 
Si^i*. iE5tftffiR^-e»A>ttri>^<o-ei*)S<. ®m 

fc-r^fcttlciSSiLTl^o Hi ^1^134*05^^ 
IZ#K5LT. -hi^ <Dct5l3. TABOA^K813 0 2 
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«*>yi*. *vu^v2 3 4ji<7>a«i3ffitt-r^}$tt/< 

V K3 1 2lZ3S:oTt^o **'J 7V2 3 4±<oma 
I*. $0fflJg®1 1 0fcJ:t;S^1 1 4I=*S^U 
K8l3 0 2i:imo SSCDffeJSS. Ifi4 10± 
(DttT^fclili**aLrffi3gK^-</N^^ K3 1 01= 

mm-t&o »«4 1 oa>±i=i*. * >$isttjsp4 1 6$ 

1 1 Ofe«fei;^E^P-b^-9-3 1 4IZcfcoT. -<>^i» 

tnaj4 i 6i=»ft*m<i^£#*a-r* 0 

[0 0 3 3] 3tfi4 1 O0>a®J:l=l*. /\*'J7- M (H 

s 0 ccoAyr-jf cdjbjsi*. »*l<i*. 7thuv 

li. -O^qBtfJSMl 6£^<*. #*L<I*. SX)l>& 
#3 i 6W-Q/X;i/3 i 8<Dft5lwES**trt> 
S„ /<'jy-/f <7>-9l=J:oT\ 3imhU-X£*(DT 
(=**3lfi4 1 0^/b««LTl^-So 
[OO 3 4] ^:K-Fjft(7>>f >**ajg?4 1 61*. 1 &L± 

K3 i 2fca«Lr*fctti^^izq]*a*tt^ 

S« -O^Hft&SM 1 61*. t-^«ta»^>HS^-Cf 
*ott«j:Oo **l-P;HG>-<>^i*aj&4 1 6f*. J£LT 
l=£*SSfc4 2 OtP?^ -O^JJIfciJSM 1 6**13$: & 

3 1011 L^^S»0)^a<D-^^i!:^i/3>fcLrt, 

IHS4 1 6 S^^a^IISStSo yX;U3 
18<D*£*. St. fc«fctf/<*~>l*l>)6*fcS*tf>-T?fc 

ort«fc<. «*<Dia®i*. *&m<D¥fm£mmizi*'D 

*>-f <-TS*:tf>l=. fi#W£^j*£;Mil=i]3»LTl* 

So 

[0 0 3 5] H5G>ig^l=l*. ffiiK^-f^A^ K3 1 

oi*. i 9 2®cD&i*>r>*iaajsp4 1 e tnaufci 

9 2@<r>^X;U*#-rSo *f£L<l*. 2ffl 
<D&*S*** b^^2 rX»m\Zi2~i fc24 KDt^SX 

■aMKastiru «stsf«ti 9 2ii:(r«. -*cd 
<s<z>-f >*naajS4 1 eiit^tft^a-cty, s 
1 coasts (RD T»*y. a3a)«tas (R3) . 

S5(DSSlS (R5) - - ; tlS<o tt*a>«0>-f>2 

«as»4i 6i*r^TS#A<ss-c?fey. m2co«ta« 
(R2) -ca*y. S4o>«Sis (R4) . met^gst 

S (R6) • • • <t|gKo 
[OO 3 6] #^>^*tB«4 1 6 1=41*1=7 Kl/Xt 

*vv2 3 6ta>BBa>^-f>a)attiB6#tTo*^"j> h 



at*S*0)^ffl»» (commons), fc£tfT Kl/Xg 
[003 7] *U&-< >2 I«aiS 41 61*. *<J)M 

sy-K^*s*s«i3j:oT. f&aw >*Qtajs&4 1 

6 1=5116 LTl**. ttoT. *S*$5£<D-f>*qtttiS&4 
1 6SA3»-^SI=tt. *<D7 K UXa««S^(=$H«I«ff 

swaou *<DS*s*a«s^i=«*^^R33ta-rsc 

««i=«;fc£tt*&-r£c£f=<fc^T. s«wi=^»r 
Sp -r>^«iiigp4 1 6^fcy^-o)x^;^-$tt*& 
r**=*>i=. **s*M§fcy-af=i mt<<>*mth 

f^B*I=te/B^flg[=LTti<fcl\, Sot, ffifflRT^!=^n 

#CD 1 0(Dr^* K^-f/< K^>i;x$f=i£aj-rSp 

sr Kuxfi-§--cftSo t*ifti07Kuxl«7-f> 
i±. -r-<r<Dx-r h^>vx^j=3ie*tLTiD 

«Sffi«A<ffifflpr^l=«:S^:'r'<TOCCD<t5*X 

-< ^>ysfi*<»fflf s«fc : 5f=*oTixSo &s>r > 
^«aia4 1 6i=oi*t. s^^a^ffisffiistT k 
L/xs«7>r >Arons^isi=7^f ^-efes«^ 

1=1*. -?-0^(Dt-^^>^lSffiS4 1 
So 7KUXi«7-f>ll -Jg(=1 ot£lf^pJ^(= 
ft*. C4x(=J:oT. &*&mmiRt7)l'-yftm(ret 
urn lines)i:(*. — Sl=* < X t 1 0(D-f>^ iRttiS? 4 
1 6l=m3S*«*Sf S^t^5Ct3b<«aE*^So *CDfife 
<D£-c?(*. t— ->-f ><7iafcbSP4 i 6l=2!tti£;h.Sx* 

;U^f-l*. ^^l=f^»LTl^S-<><7ieillffl4 1 6<D» 
[003 8] 0^vi-> K0)^y>h^^ K(D7 r — + 

^^^vte<fci;^ffli(=ii-rsMftspffflf*. ?ifflt* = 

t\z£i)*Wmm<O-&£K'fi,0)krZ> r A System a 
nd Method for Contro 1 1 i ng Therma I Character i st i cs 
of an Inkjet PrintheadJ tl^O&^MDl 999^2 
^ 1 9 BiUKD^i^ailf f SO 9/2 5 3, 4 1 
7^'£&t. fHybrid Multi-Orop/Multi-Pass Printin 
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g Systemj <bl>5*f*<01 998^1^3 O BfciJJBBCD:* 

s^aases-^mo 9/0 1 e, 4 7 8#^fg<t. n n 

k Delivery System for High Speed PrintingJ tl^o 

*»oi 997*io^3ia aj»*>#B4$if ajHg# 

SO 8/9 6 2, 03 1^«£|zfcH*Tltt3!*;h-Cl* 

[0 0 3 9] jEIK^-fA'/s^ K1 2 0!*. ^S^P-fe 
1 4 3?<&7 f — *:?P-fe^+M 24t, -f^a$ 

^/^•y Kl 2 6 £j6**JSo-CO<5o -b>-trl 4 Ol*. 
^'J>h^^KSai 1 6|zi£di2;K£x*A^--fc<fc 

[0 0 4 0] ?'J>hvXfAl OOCDBft*. SSl 

i 4ii. :f'j>*f&I®SBi 1 ofcctr/fliSK^-f/^ 

■*1 2 4lt ^f^^^UTVU^r-^aifi^^txT^lffil 

-^^Pt^124, 3 14lt &SMSXTS*7Lh>tl 

*;u*-££SlzLT. ^'J>K^^K£11 1 6 OS 
&fc<fctfx*;u*-£iS£r&fctf>tz. gb^M^J: 

S<fc5fc@*r<D&S«>S:Uz. -O^iRtibSM 1 6$J8 
Jtar^^o z<DZ£li. ca>^'J > h^-y KttBtzot* 

[0041] *^W(D^'J>h^^ KSStt. #E:7p 

t?. ^v^;b^<fe^T^P^<DSMi:5>E^P-l2^-9-i: 

3 1 0£SSOlz*i|»LimT?£*o ffdxl*. *#lz % fc/B 

7^/<^^Ki 2O08iE?tft4o 09x.l*. ^U>h 
16.30 O0)#E:fP-fe-/+M 24. 3 

[0 0 4 2] ttE^P-tr^+M 2 4li. &tz. 



[0 0 4 3] Zf 

y > h^* Ksa^w^aff 1 1*3 tor & 

«saizfciN-c#-sHt-*-5 e l*>u ^u>h^^ks 
a^^';>h->x^Ai^y^it/ca. ^yvs^K 
saiza^^Ki^aff^SHi-r^fc^fc. it<&*xi\ 

SSI 1 4(DiE^-efcSo ^'J>h->X^A|zJf 

v&z>o za>affii. It»§tES^ l j>h^7KSi 
lc«IS-r^«fc5lc+^B<3a:(t*iliJS:t,^:^^ a*« 

si 1 4«ff*ytt*<*it*u**&fti*. tsor. a 
stE ^ > $ iz & r as r ^ s c £ ^ist? & 

[0044] &mmftMK&. *-ryv*h*>y kss 
co*->;j-> • x^^-^^^^c^fz^or^-r 
2 — >;*->• x*;MF— fi, ^«J>h/s^K8l0) 
-/ X;i^t>;«£i»aj"r£0>lz^ * 5 ifWWSrx*;^— 

a-efc^o Sit^rz. *fiox^;^-^m*DLTiai« 
ffi^e^r^ctizcfcor. - x*jm?— * 

^sr^o fit, c<7>^— >^-> • x^;u^~ » 
iaaj^ft<?S:^^-e^^izTifTt^<o ■ x 

^>U^-^lf*. «iStil)!)^<*:^-rC-ta>x^/u^--e 
*So ^(z. Z(7)^ — - x^yu^s— tit— /<— x 

^yu^-cD^-v^^sffli^Tffii^mH***). com 

E*. ^'J> h^-y KSa(DI5ii&afz#^at; 0 
[0 0 4 5] »®3SSIJfi^«6Jzfci%r. x*;u4r— U'* 
;i/3&^->^-> • x^;u^— j:y t»2 o%±[5]4cfc5 
fz. S&»ft»E*IB&-r*o 

x^;u^f- = m^i * B$m 

S*li*^fzJ:oT-^x.t,^^o 
= v2/ r 

fc«U r f*^"J>h^y KSa<7>Sta-e&y. VttSfi 
f^!Et?fe^ *HJ£^lzfci%r. x^;u^-fi*^ 

->^-> - i^-j:yt2o%^<sjti>:t 
iz^ot. a5s»f^m£E**A3*o s*-si¥aafzotx 

"^-S Ta High Performance Printing System and Proto 

cou ti*5%moi 999*2^1 9mmm<»%Lm¥f 
fr&mm^mo 9/2 53, 4 1 1 ^'Anz&mzfrtz 
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[0046] :7'J>ha — ^vlcot^TCDttftx* 
^^-**^-^^*afeO)»fflfZ-Dl%ri4. Energy Con 
trol Method for an Inkjet Print CartridgeJ £1*5 

9 9 8^4^3O0tlijB(7)^a«graiHS^« 
09/07 1, 1 3 8§^8i:, TThermal InkJet P 
rint Head and Printer Energy Control Apparatus and 

MethodJ £l*5«J»G>1 997*1 0^28 BttiKCD 

*m&&mmm^Wio 8/9 5 8, 951^8^, 

TDetermining the Operating Energy of A Thermal In 
k Jet Printhead Using an Onboard Thermal Sense Reg 
isterj tl*5%¥H»*m&¥tm^ms, 4 18, 5 5 
8#4*ffl£. TThenmal Turn-on Energy Test for an I 
nk Jet Printerj £ I* 5 *»(&3fcg*$fr*-^m 5 f 4 2 
8, 3 7 6#4fc$5£ % TEnergy Management Scheme for 

an Ink Jet Printerj 1 1* 5 *f*(B#g#fMM§-» 
5, 682, 1 8 5^'£nt£&m2tltzl\ t9&<Dt, 

o>\**m<D&mAizm&ziiTt$v^ ztibittmrz 
c t iz cfc y *^a#o>-a 

[0 0 4 7] ^U>h^^ K£«1 1 6 1*. *SLt« 
l«a3SP4 1 6 ttoU h L/—X£§£gtal^±<t <&«<&!* 

tsflrrso s«*ttiEA<. >r>^«ajffl4i e^oa^ 
[0 0 4 8] xig-e<D«jEii. 

KI*. ?U >*£#C:iaSLT*p<fcl*U SS^'J 

V<?T<5 h£ft (blackout conditions)j ICfclf&^aS 

[0049] ^>^i;i7hO)^'J>h^7K*3RL 
/<— I*/!,*— ) |z£oTI*. S^-vftfc^y 
RTSItt^fc^o c 0> Office 5 cdi*. Sfi4 1 0£{* 

CDSfiA^ ^»(&aM^gT?&&tt4 5^*6 0«C~ 

I*. ^SBWfc'f>£i»fcbS&4 i 6(D^A<ig^fc>5:yia 



(i oo°cja±) . **4*i««**to-5ntt<a: 

[0 0 5 0] HttMir* 7tPy/fv^^«» (JU 
T. rADCj ^19^) 6J:tff5>^/7tnyttS 

(ttT* rDACjt^S) *fflt\* (BH3«fctfB2lc 
l±H^1±r) o 7tnySfit>1^i 4 0A<K7^/^ 
Kl 2 6(DS£$$jgU AOCtfJKlSfy*^ 
7— KlcKft-r*. da ci*. ^v^;uX«Lfc«#* 
Sitae y. IWftx^;^- fc«fctf£fig^(DIS££*T 

— K£. MK5-f/<^^Kl 2 0tfctt^»J>KS/X 

xA^ffiigai i oto^^ib^^rzffiff^^if-i&toa) 
ssKSfectt;«©isi»ic«fcoT#ijfflr^o adc i* % 
7fpysfiA*g#S, ■£UElcjtfrr*7S?*;it 

di*<i#»z^tft-r^o #ic. dac^ Tis*ji>mjii* 

m&&mi*T* 7tP^A*MiDAC^b(D7tP 
?"»EfI-S§-<t£J£«LT;. C(D7tP^ffa)fi?^;U 

«HPt»S-r« 0 *0>ISJL ca>ttS9»i'X J 7 L Al::«):o 

r. *iK5-f Ki 2 6*fta^py^Aprt6s 

»::*fcl**a>2i«f::Mu -tHSffijSSjBx.*:*^ 

[0051] -ft£t>*>^ MK7-fM7 Ki 2 o±lc 

aat>^i 4o$sau *>^«Efcb*i*ffi*nLf;: 

Mfcttfttt-*. ad ci*. SfliLfciajS^r^^yu^ 

— KfzMftU f<Dfv^;U9-K$DACI:^ e D 
A CI*. fv^^A^Jts "ri>$ ;U A * It 55t of:f 

*;Ht«»l*. * V^SEEdJ L fcS 1 OA* 

ifclSSf*. £««OtfJ;fc«E£gf::Lf;:^ffifi^£i£tf 
r-5o ^y>h^vK(*. fv^;i/7- K£^tf>S«L 

[0 0 5 2] > K->X^A 1 0 01*. 7U>h^7 
KMM i 6lztt*LfcMBSBi i o£#fr 0 

KScB 1 i 6 1*. MK5-f/^y Kl20i % 

^y>h*-hy 7vttjEisa^7^^u>^ 7 

KOffittSBl 2 2tt4t?. MK5-f/^vKl 2 
01*. ^E^P-b^-y-^tD^r-^^P-b^iti 2 4^ % 
*f>»5x9 h-<>*»HJ»*aM8±»4 1 6C07U>f 
^(7> K5-f/<^^ Ki 2 6 t$^A/T?^*. K9-f/<^ 

% > k i 2 6 1*. KUMnicfls-r^-b 

>-tt1 40$Mlw-&t?o -b>it1 401*. Tt-P^*4z> 
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I*. -fe>iM 40tK7-f/^^ Kttifilz#ELT 
[0 0 5 3]*«Wli s K7-f/^V Kl 2 6|Z&tfj£ 

i;h2izms£. H2ic^r^5fz, ^sr**?*^- 

-«» £fi i 3 2 £ »««PSB 136t *tt^aA/T * 

msti i oA<c5^otcsa*ia^ 

l> 'J yi^^UVh'^ KMl 1 6(0h # 7 

-f/<^7 Kl 2 6(Da5S8/<'> K3 1 2 

shslt. K7-f ki 2 6^x^u*-aaj 

££x & C £ lc«fc o TfTo T t £ l\> 
[0 0 5 4] >?Pt-;i^1 2 4f*|S«gai 2 2 

[SJSHifZcfcoT. *:/n-fe?1M 2 4lt fiilK7 

ki 2 oizsffl**i*x*/u*— 

«»Lfc^»J> KM. ^P-vhSl 
Tt,<fcl\> 

[0 O 5 5] Ji&Ocfc^lZ. -f >$ri?xy h?U>h* 
So C0>£3ftft»4< % a<Dma«B0>SMS5l#fiC 

[oo5 6] ^uvh^-hg^^jzsttj*^^^-/^ 



0%4*&1 0 0 %<&;*-— /<— x*;u^— (Dl^*l^-C& 

x*;u^f— = a* * 

H*, « V 2/ r 

X*;U^?— = V2/ r * F$fti] 

aff-efcSo ttoT. «»/<;ux(Dx^;u^-ii. as 
g «fc tf/ <;u x *I0>i8:*:(D E% £ lz «fc -p r t if*-? 

4 0 A— x*;u^f— izr^'J > h*— h U *>S? 

cttwa-r*»»iztt. sifSfztt/<;uxfi 

£<£3aLT. as *MfziBUK;ufzia*LT 4 o %(*>*■ 
-/ x *;u*- * as^-e # S <fc 5 izr S C £ *<M £ L 
I****, L*xfcl\, 8ot, «EE1 O. 7?K;uhfeJ:^/< 

t2 0%W- /<-x^;^-^#its«^fz % 14. 

K(Z)afffeJ:l/i . O^Y$nB><D/<;uxig£/B 
l^C<hlzJ:oT. 4 0%0)-*— x*;i,^— 

tt. «fffecttf/^UX«S«|fB»rS«i»K«1 1 Ofej: 

t/asi 1 4(zj:^r$!i«$*tSo Wfflissi i oi*. 

x^/L^-^^gi 3 2$iS (override) LTtck 
[0 0 5 7] L*>L. Kx*/U*— -e«|z»#Lr^4 

fty. ^^^z.toT^'J^h'N^ K(DMA<±*L 

c5t>oyi*Jttj6<fcSfrcftfz. ay<o 

*tS«J:5lzx^;u^— t*fc-r*. ^S-b>ifl 4 0* 
JBl*T. ^U>h*— hU ■yv^SrSMfzarS*"C 

^y > h^^ Ka>MtK«-r *. nirSMrcx-r^ 

SU^SSl 1 0*<. fflUtt^:t-/<-x*;^- 
£ffi$<&*-/<-x*;u:¥— ^T*Tlf So 0 6 1*. 
/<;uX(Dx*;u*-<Bli»<h LTttA^SI ^fizt-f > 

[0058] **M<Z)*1(D||»^8B!Zfcl>r. 3f'J> 
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U > h * - h 'J ^±0)* ;OU*<ffrS<7> 

a«a>*— a-xjm,*— j:y t±izJ8*-r*o «n 
h y * vizot^r a)3^S(D»^:ftfa1*a)ra^cfflL^ **it 

»j^vt^fyi-est^fza*ortcfct>o sic. ca>3rS 

<7>«*B#H«I*. ttteOS XtUM* 1 ) (viscous nozzle 

plug) A?>^^i#sc-r>r>^«aia)Hffi(c«feor 
Jt£oTt,<fcl\, CCDfczfc&rasii. ti^^?i^sc-r 

[0 0 5 9] 1 h*— h'J^^^SCDS 

0>&#x*;u^— £/fii\5 e Mssm i 014. m*o> 
>**\z£ oT$Mtx*;i^-£|8g-f 5 d *< 

■e*3fet>tc^-e*^o 07 ii. -t^coc^^-r^p— 

[0 0 6 0] tSS0)^P7hllO^rtt, fW&LTl* 

ictt^o-et. :?y>h*-hy ^(zittb 

/<— x*;u^— a^<7>^-— x*;u^f— J: y fcjf 
^■T^o ifflgSl 1 Of*. ^^KO^'J >hrt-h 

y^^sa^izEaLr. i ja-ttf>:/y > ha— hy^ 
<D3TS<Dfi/Mj«ffig«fc y t,T-e^y > h-r£^£*ijs 

X/U 6 <*: tf&St^ V «<5J3*fcj J&tf <t |z o T a * 
r*lT?5lMcflfco Tickle COB/MNMftti* S# 

^ffigiccfcy^r-^^o i JsX-to)^y > ha— ku v 
i>tf*<om&a>gL'bm&®m* y > h-rsig 



fr5£#f::li. a»0)*J»*x^^— £/8l>£„ f&IWg 
■ 1 1 0tt« ffi*<D«**^*>/<fc < fcoT*#x*;u^ 

[006 1] *%wo>m(Dmfaf&m\ztsi\T. zfv > h 
a— h y ^^^^Y^evy^^f— >3>Ax^K^-r^ 

— KT^OttaraoWx*;^— CD<£/fH?>. 
Bf&0>&«aitf:fcii*\ *>£ol£rt^<0^T<Dqtaj*5«fc 
tf7^-f/<-f (fly by)<Bti:iij(D<*:3fc\ -D{£|*j^ 
T0)S«Rttl3Jco^rSt^-/^-X^U*-Sffit> 

[oo6 2] £&s*Rtai*i±*-r><7aa)»tt. etmco 

»f*. 5fr£3 0 OIaia)ti:tf3lal»^-C(Dl^^?S:^»5ffllz 
[0 0 6 3] Ji^o. x^;w4f-$^u\^ 

tlzjzi)*mm9<0-&*l3:+t0>t'r& r Me thod for 
Controlling the Over-energy Applied to an Inkjet 
Print Cartridge Using Dynamic Pulse Width Adjustm 

ent Based on Printhead Temperature J tl*?&ft<?) 

i 999^1 o/n 3 athmoxmftwtthmm^&o 9 

/4 1 6, 8 0 0^£&m2*ltzlK 

[00 6 4] omasum, ttfrntemmmm* *$&itn 

JSW^Ji^LTift^L/io L^L. *^^li. Ift^lLfc 
*$S 0) SIJS^® ic * *l * ^ «W * *i -< ^ V It 

r*fc^^^?s-r-<#-e*y. ^m#T?fc^i^ ^is* 

[H®0)tt*3aiftM] 

[Hi] **^*lfi^aiA/fc^y>hi/X^A^(*<D^ 
[H2] *^^a)« 1 S*^S£^SS*li^A//£^y>h 
[0 3] ^^^IS^^ffa^CDgWCD/ctt^C?!)^^ 

[04] *mwz&fr&A,t£mm<DEto<»tcft\z(Dfr7K 

[05] ^'J^h^^KglMS^Pt^tfccfctffi 
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[08] *«E<Dte<DHi£JBa8£jF-r7D-^V- KT? 

1 0 0 Zf*)> hvXf A 
1 1 0 =l> hP-7 



i i 2 << >*ttesB 

1 1 4 m& 

1 1 6 h^^/ KSS 

1 2 o aaK9^/<^^ k 

12 2 ji ^ ' J 

1 2 4 x— $ 

1 2 6 Kv-f/^? K 



[Hi ] 
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1 

V 



106 



110 



3 > KD-9 



114 



112 



124 



118 



116 



122 



261 

1/ 



^120 
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[02] 
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40 -i 




x***-l£** (V'*US) 



*#Bfl 200 1 -3 22 27 9 
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[08] 



torg>h»-^y,j;i:on r com *a> 



YES 





!7P> h^-v(Dfi§ 

-*>ir-rXd\ ^V5-h'3Q7K --fe>£ — , -f x P J*J v$ 
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